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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a semiconductor device of high performance and high reliability at 
a relatively low temperature by making a semiconductor film irradiated with a plasma formed of mixture gas of 
rare gas and oxidizing gas. 

SOLUTION: First, a semiconductor film of polycrystalline silicon, etc., is formed on an insulating substance of a 
layer insulation film, etc., of a glass substrate as a first process. Then, as a second process, an oxide film is 
formed on a semiconductor film at about 450° C or lower. The oxide film is formed by forming a semiconductor 
film in the first process irradiated with a plasma consisting of mixture gas of rare gas, such as helium and 
oxidizing gas such as oxygen. A semiconductor film surface layer part is oxidized by such plasma irradiation, and 
a 3 to 10 nm thick oxide film, whose main constituent substance is silicon oxide, is formed in a surface thereof 
In this way, high quality for an oxide film whose thickness is at most about 10 nm can be realized, and a thin film 
semiconductor device can be driven at a ultra-low voltage. 
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[ttMI*®Kig] 

iam-Xlltt^tf x t Btbttfti* t a>B*fttt* b j£ * 

<!:* £§f*Jl 1 BB0^1*£B0B&»&. 
[»#*3] ttG¥*(»B^BB (S ») £±»;<hj£ 

m**4] mtstikitmttmtmm (sio x: o< 

x^2) *±*trtLrJS6»S«*fr&»*«i7b 
S 3 <^r*>lcE«0¥#ttSB0»fi*3so 
[if*)! 5 ] BE??**?®:?? X7M7vt;l 
(r f» T?**»*»«fc + SB*Sl7!iM4<Dlvf 
;Kfrl::BB<D¥S*SB0>B£«a. 

(VHFft) -eftftVSttftfc-r&BSB 17124 0)^ 
r*iAM=BBfl>¥**BB<DBB*fc. 

[«**7 ] BB^XTfl^xvswv-r * ox 

■e*6»*»«i:-r*B*«i7b£4a)ix-f*iMcffiK 
[B*B8] it*Bm-X8*CDgte;£j£tf4 5 0°C8 

iUBBa¥*ttBBa>a£«3. 

[»#« 9 ] «E*-XS*(D»«a« A< 4 2 5°C1 

mstfi 1 %bs&± 1 o%aKWTt?*5»*««i-r 

1 7bS9(Dl^tLAMzE«a)*»»SBa>Ba* 

CH*«1 2] ME;1&SW**ird5a6-6B<bttSH*© 
ilStf 1 . 5%BSISI±4. 5%SSJStTr-***S««t 
■T*B#* 1 7b£9 0)l^-r*iAMzEKa)*3H*8«a>B 
B«&. 

B*£ 1 7b2 9a>t^*iAMzEK<D¥»#B«a>Ba^ 
ft. 

[B*Ei 4] ffiE^XTa>^x-73gA<^^jR 
(r fjfc) r-*y. a.offiE?1^Si#4>^i5e6-6Blbtt 



t-T*B*ai 7bS4a>l^*fHAMcE«0)*IW»B«© 
BBfttto 

[B#« 1 5] MEfg-Xig*<&4fc;gga<4 2 5°C 

BBaT-e. MofflEg&ft(*+lzdSto§»<btt$H*0 
Mfttfi. 5%fsg&±4. 5%8gjaT-e*r6*£ft 

[B*B 1 6 ] WE^BftB^^ttBT?* U • Mo|fr 

Em-x84«a)mt5s®A<4 2 5 o c8giaT-c^y. m 

IS^7X7(D^7X7^7V^ (rf» Tffty. 

BB±4MBK»T a e««B«B«J:^«B3Mli. 3 

[000 1] 

[»«a>B*fttttB#»] *BWI**Bh?:>5*x* 
(tft) *lcft9£ft*¥B{t£B0BB«&l::H? 
£<> SKBLOdu ifrBSHfcmttftrfiBttlcStNt 
^1^4 5 0°CS«jaT<DltBW«Bl3rBit'*-4 

*aicB-r«. 

[0002] 

[ft*a>B«] ^iHlilh7>vx^ (p-s i 

tft) !=ftB«4t^BttBB»fiB69lB#7X 
g*£££fflL*#6 4 5 O^SBfilT(3!)«B^TBB+6 
**GLT6>ft*BB*£*re&tLTBfc. ^fx 
*->tu— tf-B»Bftif-c*ISBBBB (p-s i 
B) J&rtLfc*. ^-hfftBBt*ftB<be«B*<b^ 
(cvd&) ^ttSftffiHB^ (PVD;£) 
!:tl 0 0nmfiti:»*t5. &\z$y$)\,mv?- 
USSMir, (y-h«B) -BltB 
hBBB) -¥Btt (£te&fc*B) ^&B««»MX 
h7>vX^ (MOS-FET) *B*-|*LArgfc 0 
[0003] 

[BB^B*L*3t-r*BB] LfrLfctfbiMMt* 
(0*B»*«(DBB*aTtt*»(*Bi:Bft»BBta) 

*«itrsy. -€-a>#ffi«BA<K«>rttB-e*4i:a>B 

(CTp-S i TFT*©*»»MSB8t6t. 

$ Lfc*»»BBtt *a>B»*tt*<BlM::<W*ft 
tgfco X. »<bBA«Bi^l=«BE-e»«-r-6x-<^ 
[0 0 0 4] *CT*3feHI*±«a>B**«fi*K *0) 

BW£-i-*Bri*4 5 o c cajtJUTto)«axS'e«fi<f 

[0 0 0 5] 

[BB^Bstr htztoo^m *«wi*i6«tt*H±i= 
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to w*>¥&#mzB&+zm-xmt. 4 5o°cm 

<DM£%&fr b A & X -7 £ iB-lBTa b 
(*BI=88»-r H^g|> 0 
[0006] 

(p-s i) Kitmztiz^m&mzBtfL 

Mt*mnm<*m#mt&»mt<»&mizft& 
*4ttB*tt (*il»tt) t«M#Lae>*t*ic gft 

&tiO>»**BAb*i4. ¥»{*HI*&St (s i) 

«^7l»)i» (Si x Gei- x :0<x<1)| 

±> t LTB*¥BtMMtfB*!.TB*. ¥9(*Btt« 
£ftfiita& (PVDji) -Ptb^fttiJtBa (cvd 

&) »<D»«Jt»a«-e»rtaFti4, pvDftici*x/< 

y*-fc^»»a«##iLb*iSo XCVD»|::tt*E 
1b¥SBttB& (apcvdS) -V>«Efc*ft«*8lft 

(LPCVDS) . ^^X^ft^RttltBa (PECV 
D&) *tf*ffl*ti1»*. MBVB-eBBdtife^Mi 
BBBBl=ttB*»MlBttB««BKttai=. 
XI*jft»0)B**BI=**. *£ftttBl::*«BBt±» 
ISaBi:»**u ll4KttB^S£ttBi::#6&RI*# 
a«B-V>;iaMBt«^»**t*o *MMtgBO>ftIk* 

5^- *-X • =iU**-ii«) £LTI*JtBS* 

i^»b*Lfc*isaBs-ta)fittffl'rs*4,prB-c=&&. 

ft ^ tt»Bni=*BKB^BAKB«eBfi: Lfc 9 % £ 

iMi*BBB«iittBib'r«4:f lt« mztz&&mm 

So ttUfc-PH&ait SfSWdfr 5 IK* U— »f-B»*> 
[0 0 0 7] Wc«-iBtLTiHbBt*B(*B±l= 

»*r*. »ftB©»rti**< tt4 5o°cesiaT(D 



B£* ®^l*4 0 O^gjaT^Sg-CfTt^tl-So ttl* 
*B**ttft £ Lrg^**»«B**SSli*»IS¥ai 

<*gM (a-Si TFT) *<B3t**l*3lffl*7X» 
?5X*?2»«to»Bttfl>2LL*»S±i::B 
»-r«»S»«i:L-CB-&^b-C**. ftO)BftB«M 
os«FEW-n»it LtWfflt^, BtbBI* 

^'JOA (He) (Ne) % THO*> (A 

r) . (Kr) % (Xe) tsofc 

*#xt. 6$^ (o 2 ) (h 2 o) . SiMbB* 
(N 2 o) tS^fcB^btt**t(Dg6«H*^b*6^ 

7X7^ B-xg-c»fiiaFtLfc*aM*BuiH»+*« 
tf»rt**i&o JUf»«^7XTBItrcr**#B*B» 

A<Bfb$*L* ia)Iil:3nmig^b1 OnmiS0 

W****ftBfcBtf»i*S*i*. **»RA<ii**± 
tt£LTl*6frb. tt(D*»*B<DM<blc«or»&*i 
fcB<bBft>±ftJttMI*B1bB* (s » o x : 0<x^ 

2) <lr^^ 0 

[0 0 0 8] *^xtBfctta#^a)Bft«tt:A^rt* 
^7X-7<D*B*R^0)B»tt^X-7ft;*««JtBB 

B (PEcvDgi) «0>^5Xv4rtaiBi=riT3, 

?7X7lfclttt7S/t* (r f » : 1 3. 5 6MH 
z ^ft<DIE»«<DB£»-e 2 7. 1 2MHz|) *>jHig 
m& (VHF3t: 10 0MHzg)|^b|j(lMHza)S 

£a£*rr£«Kft) . *iM*T-r^pa (2. 4 5G 

Hz*>8. 3GHz«0GHz*(OMft$*mB 
Lfctfb 5 5 Omm x 6 5 OmmiEofci^ilS 

icWfc-r *illJB PECV DSB^ttfflttXd t ©BjSA^ 
blil3. 5 6MH z|:ft« **i-67i>t«(D«fflA«« 
B-e#«, BA^XT^BW^ftSB^I*. ##x£ 

i%s«ei±i o%§smTi:-r-5>o 

^XT.Hi: LTl** P E C V D8«*«B-r-6*^lcli 

^5X-7»r©«ti3isi:t. »<btt»i»<Di(d*i% 

a£Ja±6%8S*8fciHatf&bfci\ 
W^***X0)BiB«B$*»^4rtL. ftaBiettBfi' 
5i©x^;^~a»€JarBftttft#(DB^ttBfta 

(ams^jSttao * ^tkkssiiiio h * . -mtm 

XSttlNO*. BBB^SttBN*) ^^fi£L, ^31 
(*B»aia)Mib7iSliB<b^- hP<b*eit-r*t<DB 

I*. «^tf«»*<D^XT*ffl^T*eB«i|lB*ffi 

©IHbSfToTBfc. ftO)^^. ^5XT^f3^±-r^ 

sitao)»fttTA<B*»^a)Stt« (o 2 *> t*^ 

(*B0)«IPffl*4 5 0<taS**(DftE-(?Bfb£l*£» 
tfft€>*t\ BB^CDBtta-Cttft^^B^I-BBTr 



(4) 
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©Stt8*#»l^*rt^6p #tfx<7>Steai*®jgx* 

^-^2 0 6 VgJStHl^o $X 
-S!)^ttSl^^^^X^^-|iR^ 1 8 e V tt 

tt«(*ft*»l=BA-Caife. 4 5 0°CttS*4 0 o°c 

i=a y y . tti*t*ajiw::Rit s^issst £ n 

trl-^^T^^o HtO>J§£. 8<b1im<*<Z>ll£*><1%a 
g^T-l* ^7 XT +©lMbtt aftKCT Stt«<D«k A«'> 

*Lxa«;*»»^sHta^aiirttii3a. &ayB 
fttta^stta<D»ttaortta5. ayait^XT 

*saa«>as*<-r*j&aff*y* »ft***i=»it 

tffcb£l\> »5"r*ltfr f :/5Xv-e*oT%SKIi« 

**R^»*. *B*E(D¥*tt*a0>«*xa*T?:? 

j 7Xva<bxa*«i>fc«»a*ii*»i*B*a«-cR 
+-c<dmh«&t. sfttM±##«:Kitasa>^SKi 

T, BP*>4 2 5°C^JtJaTCDigST*mxx^^tT9fw 

ftttft*«^atta©a*«*t«fetfi*6-f . sts 

*ft*+l3»Ct*iWfctt*«:a)t!|^ti. 5%ggKl± 

4. 5 %as*» Ki=tt*ttJi*<# 
a<bttfu*<D8i££ 2 %ssia± 4 %as*»*-r *a> 

A<»*LO. ft. teU-T?0)?=7Ximt£&mir&lz\* 

^XTinba)ai»iziitt*««»»**a*icjSL 
r. *»»a*ffi^tt#«s**-c««<bLTfe<. « 

5^&t¥»i*KSffil|li»»*-6ttai*-3Tj3y, 

atif=tt**»<i&*^feL^a)-ca<b*<«su5ti ! f'r 

[0 0 0 9] *^Xtaib14SH*^:(OS^a*3b^** 
Sl^a, ftm^H^>^bji<7) q D pM^±L. «<bit&fc 

*tzWZ4 5 0 o CHgJaT^bl^^iaffl^7XS^(7) 
ttffl^RTttt*y. JMHtttaaaxaf-COSXaa 



BSttT* fifl^4 2 5 o cagiaT0)igSr^*Ll*v 5fc<D 
^M^J^XSfi-C^Olf^O. 7mm|SJJlTi:£o 

[0 0 10] ««l=LT*»fc«fc. ^0>a®SPfc^7 
X-7«fl:fti=Ta6*ifclWbBfc*»*L. Mos-F 

Tftt«fl:ttft#a>H^«aHta«*«f=**Lr. 
l< »y»it. »iMra¥*{tKattJi*ft 

»M*»tt««©«KJx >i*-iU Kfta-PRHM 
BaOTi*£MflMiaa*W<» H*<0fil^»B#» 

»aa^»&ti«. 

[00 11] (Xffiffll) NS3Q • cm (100) 

©JWjattBmatfflt^r^^XTiwbaBtB^fc. 
[0012] c 1 > a*»8Bitictt-6-r v e;ur;u 

=»-;uft# (2 7°C. 5#NI) 

(2) «*/Wy>y**lfc|**a* (2 7°C. 5# 

■> 

(3) 7">*-7ifi*&$ (8 0°C. 5#IH> 

(4) «»/^y>yS*lfc«l**» (2 7°C. 5# 

■) 

(5) «»ia*a» (9 7°c. 5 am) 

(6) B*/<^y>y**lfc>|*a» (2 7°C. 5# 

■) 

(7) ftKa&ksft (*aagi. 6 7%) (2 

7°C. 2 0&IH) 

(8) g*/^y>^$tlf=a*^;# (2 7°C. 5^ 

■) 

±«B7*i<D««»a*»aa»fzj:y % s^sis*® 
ic«**e«»<bBtfa***u a*asi***i;tt 
y»«4b**tre*. «9Lra***ifc«a*iii=^ 
5X^»<b«*PEcvD*airr*fi**fc. ±SB8 

a S 0) 7U^bitfiA<PECVD Sfl<7> 

^XTMaic»«*ti*i£(Di*ratt»i 5#®vm 

[0013] PECVDSSI*ft«5SS«e^fi-C^ 
XTliX^ffl^;^Hft (1 3. 5 6MHz) 07vtli 

teaai*gi5s»icttyn^f>iHtt**t. ^7X7© 

I*7R0. Itorr^blOtorrgSO^Ett 

«^siMc¥fTic»H**Lrgy, cttbx^<Dma*< 

7MSt44. *WWTffll^PECVD»l44 
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7 0mmx 5 6 0mmOTfT?61SSiil, ittHWl 

&y. 18. 0mm^b3 7. OmmO)f B 1-(?g*l:|gf 
U#6o MzfcCTZr?X^%im£<D®m\*4 7 3 8c 
m3^b9738cm3^M§o X«&nEat£R 
^OfHiC^L fci§£, 4 7 0mmx 5 6 0mmOffi 

Sffi®rt-ea>maF a 1MS(OiiMiiM^o. smmt'S 

Wt&tlTgy. TSP¥«mS0>Sg^2 5 0Ub4 
OO'C^fpl-efiElwIISL^^o E>B2mm£»l^T 

r^y. SS£LT360mmx 465mm£(J)*£ft 

**ttffl L r t SfiM^SSM £ ± 2 °c&rt 

L ftfr o fc«BS^ft#Rt/»<fcK^*0)4k^Stt; 

>?>?$>X<7>1 0 0«Ja±tf»*Ll\, Bl^^fiVft 

y^7^>X<7)1 00«ia±#»*U\, Z o LtzmtfLlZ 
ft y 4 7 0 mm x 5 6 0 mm £ OX&±1fr¥-lBLW&±i& 
«fc y B&$- ft E* "CIslJ£ X A^5X7 * 

»*ft3tar»«**i5<D-e**. ft«fifctfxa>3M 
l*Ml::#AS*i*«ri::-7X • J d — • □ > hn-^— 

mmmomzmmzti&o -/<;i,?a> 

tltg^o *Ei£ET*l*;*->nU • 7'J-(DK7^f 

S»0)Rj£**rt©1l«RafJt* 1 0-5 t o r r £<t 
LTJg& 0 E«SS&tfT9¥ttWII*«ife«ttl::*f 

A*btt***lfc1 3. 5 6MHzfl)7V^li|^> 



[0014] P E C V Dggte±&tf)$n 

»r=tfcV 3 6 Ommx 4 6 5 mm£0*Mfiffil::*4l£pr 

«S*itB«-rtLtf. Mft*g«<D*g<blcl***§g 

Kttlttti*. HB550mmX650mmtfl)J:y^I 

■<?(*« tsafflita)K^Haft 13. 56mhz o>xnx 

£*JJ8LTt&lV MiU*2fS<D2 7. 12MHz-V>3 
fS£>40. 68MHz. 24MHz$tt 
*re#*. W.\Z\*1 OOMHz«v1GHzlS0VHF 
^flJffltTtfil^ MAMOMHziltaJr fft 
A>b»5MH z^Jt(DVH F^T*^ttt«¥^¥ftmffi^ 

[0 0 15] *Mfcflh-cf*« a«l*T9¥ttSaoS 

j£*<3 7 5°ClzSfctiri^^^XT«lS^|ftE^tL 

£ 0 ^xv££T6»£&i>r:^XT&gmi*<&£ 

ft^mbjaatH-t-r*. 1 ooscc 

M<t^»JH?A£4 9 00SCCM35U ^X7«lli 
l*l<DE*£ 1 . 5 T o r r |C^0 0 ¥fr¥ftaaMEtt 
1*2 1. 6mmt*«. UiiW^5LfcJi¥«* 

^<tftofc^(D?imSte^Di^)tf*3 5 0 0 CT*^^o Sfr 

R*iia>Wb*fi3o I^M*li5 0owctl)o -J 
=7 x-?Mit&#-<r>-m\mT0& y t ft a 0 

[0 0 16] »*3S«: O 2 =100SCCM 
^'J^ASS: He=4900SCCM (BfRiRjS 
2. 0%) 

7S/*»B«ai* :RF = 500W(0. 1 9W/cm 
2) 

E*J : P = 1 . 5T o r r 
VMSEM :S = 21. 6 mm 
TftsPttMSS : T s u s = 3 7 5°C 
&*gfiSffi&8 : Tsu b = 3 5 0°C 
^XTteaRB: t=500# 

tit03kti-TVfkm&&\Z\* 5 . 3 n m<DlHb«A<*«-r 

BftaftSH^SAlc^XTtoSI^BB^S 

0^200», 3 0 0^tlt^7X7SM^ 
fc. X. ±«-C#^X$^y!7AA^TJU=fMcS^T 

(5ic^7X7«^ B H B iiifti:iiLfco m^ur 

IKMlc«»L, 7;u=i>^^m2%i:IELr^^<7>^ 
***XfcLT7il/=f>SfflL^fcj|tS«|lc«^-r*, MIC 
B 1 l=»lttta)AI=ft3lEttflfl=3^«llft 1 0 0%-CCD 
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Mtt&O 5 0 0 0 S C CM^b»i^*fl) 5 0 0 0 
4i^b^JtA<5 0%ia±t^^<-r^^pr^^:1bL 

[00 17] (H»«2) 12 (a) ~ (d) liMOS 

o 1 1 LrafiA^eso^fiStDsiiffllfcT^y^x 

£JBl*fc. fflSl0 1±|:ECR-PECVD}Jt 

»<b£*i8 * 2 o o n mmmmm l . t fk&mm 1 o 2 

i:Lfc 0 ^1b^^CDECR"-PECVD^-C(7)JftS^ 
COO 1 8] 

t;V7>(SiH4) a»- - • 60s c cm 

(02) SES • * • 1 0 0 s c c m 
E2) - " • 2. 4 OmT o r r 

T-f (2. 4 5 G H z ) tfc*l ■ • - 2 2 50W 

91 pT&i§ • • -875Gauss 
*ffi^Jt • - • 1 00°C 

rtRBSR ■ "409 

LPCVDafe|rr5 0nmgjS<DRJ¥lrJt«Lfco LP 
CVDgglin-x^ h • ^*-JUire*Bto«1 8 4. 5 I 
T*. S«»Aft<DSJ£»®«l*tt4 400 0cm2-c^ 
*«a*l*4 2 5°C-eBR»*Xi:LT*ISe9 9. 9 
9%&±0>vv5> (S i 2H6) SffilV 2 00 s c 
cmR(MFfc«RLfc. ««E*l*Rt1. ITorr 

-c* y . Jtfl>ft#T?&RRa>Jt«Rai* 0 . 7 7 n m 

/mi nT^ofco ««I^LT»Ci*lfc*»K***K 
f^*y>*fc* (XeCI) x+vTU— tf— $Bg»L 
T*»ttR<D«**b*iitf>fco RttU— tf-x+fl,*- 
«SKl*3 4 0mJ 'cm-2t ¥3MtKA<RJS«l°)£ 

8. 2nmttof: 0 Z 5 LTttRttJMIitR 

I^§^l:taLt, &£¥R{*RRa>R»Rl:j*6¥ 
mftm<DB i ^ 0 3«*Lfc„ (02- a) 

filcSMbSiitlll 1 04SPECVDS«|:t^7X7i 
[ooi9] ( 1 ) &m&Wi%iz&z><< v tf;ur;t/ 

3— iUSfc* (2 7°C. 5*HB) 
(2) R*/WiJ>y**lfcM*ft» (2 7°C. 5# 



H) 

(3) r^t-ya*** (8 0°C. 5#fl) 

(4) R*/<^»J>^4tlfe«**» (2 7°C. 5# 
H) 

(5) HtBRftftgt (9 7°C. 5#|fl) 

(6) S*/^«J>y**lfc«*a^ (2 7°C. 5# 

(7) (RRRR1. 6 7%) (2 
7°C. 2 0&R) 

(8) B*/<?iJ>y4ftf=**fc* (2 7°C. 5# 
H) 

±12 8 § g TLX* t> « « A< P E C V D 

[0 0 2 0] MmSSM: O 2 =100SCCM 
^y^ASSS : He = 4900SCCM (R*iBK 
2. 0%) 

7^rtB*BA:RF=5 0 0W (0. 1 9W/cm 
2) 

E*J :P=1. 5Torr 
RRMRtt : S = 2 1 . 6mm 
TflWttRttSft : T s u s = 3 7 5°C 
#7XHti&iiSj£ : T s u b = 3 5 0°C 

zf=yx^mmmm: t=3oo# 

lttO)*frT-ee*»fflll=l* 5. On m(0Wbi^M L 

[0021] *xxfi-ciMbe*Rt»i*Lfcak. ih 
xstL-caibttsiMiTicTar-iiatessftofc, s 

JI1 6%0^b**»*5S*^a*lcSjSl*9 6 <, C# 

t;*M***ffiftTicr»«iattisc**ifc D arr£ 
1*3 4 5 a c H t*MKnii2mn. »a*rtE*i* i 

T*#ofco C<D*Rlcflte»&S#»7LfcfiL si^is 

SfcMRLfc. C(Dlft«l31SiBftttBj5 9 6%(04cRft 

»«B31S«l**«y 3 4 5°CT*E*I* 1 lE-Ct^o 
[0022) 15 LTmHXlf^T Lfc*l::»eax8 

7;u=f>*ir***3 96#t;#MftttSB*Tlcr 1 St 
E. 3 5 0tt2BHtSJtifc, 
[0 0 2 3] !&E9X*i$t7&. it*>lcS^li5felc|BaiL 
fc¥fr¥«e«6^apECVD»«lc#A*ti, 

*^xv£fti*isiToay-c*a. 

[0 0 2 4] H2=1000SCCM 
7vtIWj]:RF=100W(0. 0 3 8W/C 
m2) 

Eft : P = 0. 5 T o r r 
tt^P B 1S§m : S = 25mm 
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TSP¥t5®&g6 : T s u s = 3 5 0°C 
tf^XSSSESg : Tsub = 3 25°C 

A^TLh (@2-b) 

-mzxnmt&o x/^*-B$a)8t&sjti*i 5o°c 
da (cr) izxf- hnmzftdLL. -o>¥-hmffi 

»I£7X>7<!:LT\ K*-Xf*7*-t:7*-£ftS:«* 
0 6£fT*>&*K V-X • KU-f 0 

pmos h^>vx*SB£y;u5:i'>A (a i ) aiH-e 

R*tlfc7tXtO (PH 3 ) ttlSSEl 0 

k Vlcr*iR*^/£8-f 3 x 10 15 cm-2 

Rg|C|*NMOS h7>vX^^7;i/S-W (A I ) 

mmxm^±x. ^«*5c*tL-c**+i=5%a)a 
sr*«*tifci;*7> (b 2 h 6 ) sat;. *oit®E 
1 ok v \zx fcrnz^/utzmj 2 x 1 0 1 5 cm 

-2 0ilJt-CPMOS h7>v^^0V-X - KU*f> 

fi«ictt^aA//£o en 1 - c ) * >ti*>&frmo>m 
«SJti*3oo°cr*^^o 

[0 0 2 5] ^CPECVD^tTEOS (Si - (O 
CH2CH3) 4) t&mZEm$i#t LT. 
3 0 0°C-ClBB|fe»Kl 0 9£JtfcLfc o BBIRBBi* 
-«fc«#Rfr&J*y. *<DJgf5l*R-£5 0 0nmT**r 

ofc 0 mniKiw*«tt. nmiKiuia)tt»it«)^v- 

teT. a**H«T3 5 0 l tlCT2RPBl<3[)|»«31SJSL 
fc„ »ttlz=i>^^ h • *-ju*B^U X/**;/$-& 
-Cgt5^jt£l 8 0 o C£LT7^5-0A£i§ifiU @g 
Si 1 OSf^rtLT Lfc, <B1 

-d) c<D«izLrffrtLfc»Bi**(*ss«a)ea«tt 



^ttSa^rtT^btifco Sb*ifc«**®3i^-To n 

MOS h7>vX^(DVd s = 1 VlC^lt^fifQ^igcfc 
y*«>fe»»Btt6 7. 3cm2.V-1-s-1tS 
y* B«I«EI*0. 7 2 7 V. f?XU->a*-^K 
•X-OtfttO. 111VT?*ofc 0 X. PMOSh7 

>s?x*©vd S =-1 v i=»it y*Afc 
#»si*i8. 4cm2 . v-i • 8-1 -c*y, mm 

mEli~2. 6 19V, WXU-yatv-ilK'X-f 
>7\*0. 146VTtofc. tt(0«^t)ti:*Wi 

E^(DE»^ffi*«fi*»lS*»«:&aA<SSWlc» 

3»**t*«c*ofc. £ttt<kBaft*&fi<x<» mm 

[00 2 6] 

y »js h 3 > vx $ $ *i**s*8sa>sis»tt 

[BB«>B*fttt«] 

[@ 1 ] *B£E<D»*£I&lB LfcHo 
[B 2 ] *BHna>8|jtxa$KW LfcB- 

[03] *mnwo®m%mm LfcB. 
[«f®nm 

1 0 1 • • • 

10 2--- TifeESJl 
1 o 3 - - - £(&*{tB4>A 
10 4—- iSlb&ffii! 

105- - - V- h*S 
1 0 6 • • • ^ttUj-f 
107—- V-X - KL/^>«* 

1 0 8 • • - ?**JMMMM 
1 0 9 ■ - - BMIftttB 
110- • -E8 
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